





No office today is complete without a machine for duplicating 
letters and documents. Photocopying is a way of life in the office • 
. But photocopiers, like all chemical-using equipment, must be installed, 
operated, and maintained properly to avoid potentially health 
damaging conditions. 
Most photocopiers operate by an electrostatic process. The 
drum of the copier is coated with a chemical (such as selenium) 
which has the special property of being able to assume an electrical 
charge. Under the proper electrical conditions in the darkness with-
in the machine, the photocopier drum becomes positively charged. 
After the drum is charged, a document is copied by reflecting a v.ery 
bright light from the document surface. The amount of light that 
is reflected from the surface will vary with the writing on it. An 
area without any writing will reflect all the light that hits, while 
areas with printing will absorb the light. The reflected light will 
thus be an "image" of the document being copied. 
The reflected image next hits a series of mirrors and is focussed 
by a camera lens onto the surface of the positivel) charged drum. 
The chemical on the drum loses its positive charge when light hits it. 
But since the light has only been reflected from areas of the original 
document with no printing, the surface of the drum will still be 
chemically charged in the same areas as there was printing on the 
original document. The drum surface now has become a chemically 
charged mirror "image" of the printed page. 
Next comes the development process. In development, a special 
powder passes across the drum. It contains a negatively charged 
chemical that adheres to all the positive areas on the drum - the. 
areas with printing on the original. This chemical now has, in turn. 
become the mirror image of the printed page. A piece of paper passes 
near the drum and by an electrostatic process the chemical image 
on the drum is transferred to the paper. The paper goes through 
an intense heating process which bakes the chemical image permanently 
onto the surface. In the final step, excess powder is removed from 
the copy and the machine delivers a finished photocopy to the user. 
If the photo reproducing chemicals are "wet" instead of dry, 
they will have been suspended in a solvent, often an alcohol which 
is also evaporated during the heating process. This complicated 
process is repeated an~ in some machines, hundreds of copies can be 
made in a very few minutes, really a wonder of technology. 
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Avoiding Hazards in Using a Photocopier Machine 
There are several points in the photocopying process that can 
be potentially hazardous to users unless proper precautions are 
taken. Hazards can include noise, exposure to the chemicals used 
(or created) in photocopying, moist heat, bright light and other 
physical hazards, as well as the monotony of long periods of photo-
copying. Details of these hazards are discussed below. 
MOST OF THE HAZARDS CAN BE AVOIDED BY SOME GENERAL PRECAUTIONS WHICH 




Photocopiers should be located in well ventilated areas. 
Machines which routinely generate chemical fumes, such 
as ozone, should have local ventilation to draw fumes 
away from the work area and into the building exhaust 
system. Local ventilation often looks like the flexible 
ducting on a clothes dryer. 
Routinely used photocopier equipment should not-be 
located in general work areas where fumes and noise 
are disruptive and potentially hazardous. Adequate 
industrial hygiene considerations are necessary in 
the placement of this equipment. 
Personnel should avoid skin contact with, or breathing of, 
toners and other photocopying chemicals. Disposable 
protective gloves and masks are available for the brief 
periods when chemicals are added to the machine. Although 
exposure is usually minimal, some of the chemicals are 
reactive and precautions are simple and inexpensive. 
People who routinely maintain and service equipment have 
far greater likelihood of chemical exposure and should be 
provided with safety equipment. Portable ventilators and 
vacuum cleaners may be useful in cleaning machines. The 
machine operator should be trained to use safe procedures. 
4. Routine maintenance, as recommended by the manufacturer. 
should be performed. It is essential to the safe 
running of the equipment. 
5. Poor copies may indicate machine breakdown. Do not use 
the equipment until inspected by a company aaintenance 
person. 
6. Do not use equipment if large quantities of dust or 
fumes are omitted. Clean all spills right away and 
dispose of waste properly, avoiding skin contact or 
breathing of chemicals. 
7. Spent toner and other large quantities of chemical 
waste from machine maintenance should be disposed of 
as a chemical waste, not as ordinary office trash. 
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8. Know the identity of all chemicals used or emitted 
in photocopying processes. In New York State workers 
have a "right to know" the identity of all chemicals 
they may be exposed to on the job. Employers and employees can 
obtain such data by writing to machine manufacturers 
and requesting Material Safety Data Sheets and other 
information sources. 
9. Jobs which involve very long periods of photocopying 
can be stressful and may even involve overexposure 
to substances such as ozone. Job breaks and job 
rotation should be planned to reduce these exposures. 
SOME MORE INFORMATION ON POTENTIAL HAZARDS 
Chemicals in Photocopying 
Ozone, a sweet smelling gas given off by equipment which uses 
a hig6 voltage, including photocopiers, can be a serious hazard. 
Ozone is formed from the oxygen normally found in the air when it 
is energized by high voltage. According to most experts ozone can 
impair lung function and increase the normal resistance of the 
airways to breathing. It can decrease one's resistance to infection. 
Laboratory animals exposed to bacteria and low levels of ozone are 
more susceptible to disease and death than control animals only 
exposed to bacteria. Heat and other stresses worsen this effect. 
Ozone can also aggravate already existing lung disease and can be 
particularly irritating to people who already have a sensitivity 
to other substances or are prone to asthma. Finally, ozone can 
nroduce a host of biochemical changes in the blood, including in~ 
creasing the fragility of red blood cells. However, no one under-
stands the long range implications of these changes for human health. 
Because of its reactivity, relatively strict standards have 
been set for human exposure to ozone. Both the current U.S. 
Occupational Safety and Health Administration (OSHA) and the 
Environmental Protection Agency standards areO.l parts per million (ppm) 
average exposure over a given day. The American Conference of 
Governmental Industrial Hygienists, an independent standards-making 
organization has recommended a ceiling (or maximum exposure) level 
of 0.3 ppm. 'A level of 10 ppm is immediately dangerous to your life 
or health. Ozone can be smelled by most human beings at a level 
of 0.01 ppm. 
One study of photocopier machines found levels that ranged from 
0.08 ppm to 0.202 ppm when machines were operated in poorly ventilated 
rooms. After routine maintenance these levels dropped to non-
detectable levels. Another survey carried out by the National 
Institute for Occupational Safety and Health (NIOSH) found levels 
of ozone sufficient to recommend that copiers be removed from 
areas where workers sit or work routinely. 
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TONERS. Some chemicals that are used in toners, or have been 
used in the past, have been found to be mutagens. That is, 
when subjected to laboratory tests, involving bacteria, these 
chemicals can alter the genetic material of the bacteria. Most 
scientists agree that there is a high correlation between mutagenesis 
and carcinogenesis. That is, most chemicals that are mutagens or 
alter genetic material are also carcinogens, the term for cancer-
causing substances. Two positive mutagens have been discovered in 
photocopier toner. After tests showed that nitropyrene, the 
chemical contained in Xerox toner was a mutagen, the company 
removed it from its product. TNF (trinitrofluorenone) is also a 
mutagen. It is still contained in IBM toner powder, although the 
company is considering removing it. The presence of mutagens in 
toners does not mean that people who operate photocopiers are going 
to get cancer. The amount of toner that will adhere to the finished 
copy is very low, on the order of approximately 3)Ug/page (which 
is 3 millionths of a gram or about one tenth of a millionth of an 
ounce). In the worst case that has been published, about 0.04)Ug/ 
cubic meter, has been found in the air, also an extremely small 
amount. The "spent" toner, or toner that has been though the 
duplication process can contain up to 100 parts per million of TNF 
and should be handled cautiously. 
Clearly no exposure to acarcinogenic substance is good (and for 
prudence sake we should assume TNF is carcinogenic). However, risk 
increases with dosage. Direct handling of the toner is the job 
where highest exposures are possible and every precaution must be 
taken to avoid touching or breathing in the substance. If dark 
toner dust appears at any time (probably indicating the dust trap 
within the machine is defective),machine usage should be stopped 
immediately and the machine maintenance contractor called. 
SOLVENT& Some photocopiers use toners dissolved in a solvent 
rather than a powder. Some SCM machines use a solvent called ISOPAR, 
an Exxon product which consists of simple chemicals called isoparafinic 
hydrocarbons. As with most solvents,continued exposure can lead to 
defatting of the skin and consequent skin irritation. In some people, 
an allergic response, or hypersensitivity, may occu~ but this should 
not be a frequent response. The solvents may also be slightly 
irritating to the nose and upper respiratory tract. 
CHEMICALLY COATED PAPERS. Some copying equipment operates by 
transm1ssion of electrical signals to electrosensitive paper which 
has been treated with a chemical coating. The QWIP SYSTEMS operate 
in this manner. Some of the paper contains titanium dioxide for 
which major health effects have only been reported at high concentra-
tions after many years of exposure.. Some people, however, may be 
sensitive to the coating materials and develop skin or lung reactions. 
They should avoid contact with the paper. 
As with other copying processes, this equipment and paper should 
only be used in well-ventilated areas, a warning extended by the 
manufacturers as well. 
BRIGHT LIGHTS: The light intensity needed for reflection of the 
document image is very high. All manufacturers recommend that the 
document cover be kept down for all copying. However, sometimes 
the speed of copying,the quantity,or a bulky book or other bound 
document makes keeping the cover down difficult. The user's eyes 
will then be exposed to high intensity light for short periods of 
time. Little is known about the long-term effects of such light 
exposure. As with other occupational conditions to which a person 
may be exposed for many years, prudence is the wisest course. The 
manufacturers' instructions should be followed and the cover kept down. 
Noise 
Noise on the job can be a health hazard. Many office copier 
machines are noisy, necessary aspects of the heating/cooling stage 
of copy development. Typically, some of the larger', multiple copy 
machines operate at 80 decibels (dBA). Smaller machines will operate 
at levels that range from 70 dBA to 78 dBA.. The current OSHA standard 
is 90 dBA with a NIOSH recommended level of 85 dBA, the level set by 
many countries around the world. 
Very loud noise (generally about B5:·iBA-or the level at which a vacuUII 
cleaner operates) for example, usually leads to hearing loss 
when exposure continues on the job for many years. Noise can also 
be a source of physical stress. This means that noise can produce 
a stress response in the body. Many experts agree that the stress 
response can be induced by noise at levels as low as 80 db. The 
stress response is a physical reaction to both emotional and physical 
demands and can include increased blood pressure and heart rate, more 
stomach acidity and changes in blood chemistry. Thu~noise can be 
stressful even at levels which don't produce hearing loss. Even if 
noise doesn't change your heartbeat or blood, it can simply be 
annoying, make you tense, and interfere with conversations particularly 
on the telephone. We are all familiar with the relief we feel when 
a ventilator or other source of background noise suddenly goes off. 
That is we have all experienced the feeling of release from noise-
induced stress. 
Other Stresses 
Jobs which involve extensive periods of photocopying are generally 
monotonous and uncreative. They are often dead-end jobs with little 
opportunity for advancement. Jobs such as these usually provide little 
or no job satisfaction and can lead to emotional, and even physical, 
stress. The problem of monotonous jobs is not easily solve~ but a 
good first step might be in job rotation among clerical personnel. 
Opportunities for training and career paths that lead to other positions 
are other means for alleviating the stress of boring work, a problem 
that involves many types of automated jobs. 
